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(57)Abstract; 

PURPOSE: To provide a compact humidifier having high 
humidifying efficiency. 

CONSTITUTION: An inside space of a jacket 12 sandwiched by a 
pair of partition plates 13 and 14 constitutes a water chamber 
18, and an inlet 19 and an outlet 20 of water are formed in 
positions in close vicinity to the respective partition plates 13 
and 14, and cooling water piping is connected, and fuel gas is 
introduced to an inside space of respective hollow thread films 
from the side of one partition plate 13 of a hollow thread film 
bundle 1 1 supported with a pair of partition plates 13 and 14 of 
the jacket 1 2. It flows toward the side of the other partition plate 
14, and is guided to the other gas chamber 17, and on the other 
hand, cooling water is introduced to the inside space 18 of the 
jacket 12 from the inlet '19 arranged on the side of the partition 
plate 14 on the gas outlet side, and flows in the opposite 
direction of the gas flowing direction while indirectly contacting 
with gas flowing inside of it from outside of the hollow thread 
films 1, and is discharged from the side of the partition plate 13 
on the gas inlet side. The fuel gas is introduced so as to flow in 
the opposite direction of the cooling water in a humidifier 7, and 
is humidified by contacting with the cooling water through the 
hollow thread films. 
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p 1 97&>^i^'\-^-/ M 2cof^gK^^i sizmx-^n. 

mmzmmh^^^ x<Dmm:^\^t\tM\^:^mzMn 

niS7.\timMmm7 \z^\,^x}^myf<itMm:^m\zmmT 
^^^\zmA^n. ^^^m^iti^x^mTiahmmi^x 
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(2) 

1 

<Dmm\zMm-^n^mmm^^tttf)^^m^-^n^^m 
m^mm'f^\zm-:>xMm^n. mm^mmi^\z^f^-^n 

mm^mmT(Dmm\z^n^n(DK!s^:^7.f}^mmm'?'\z 
Mi^xmm'^m^zmni^n^^tiz^'Dxm^'^n^'^ 20 
)v^^^^mmmm\z:^^^x. 

\.}i>K}^^mmi^7. ^immrr^ j; -5 tc bit c <h ^4#^ 

yi^mn^mzmm'^nx^^^ch^!i^WLt'r^mnmm<D so 

V izm^^nrcm$^^^^m^m^:^:^^mmmz^^ 
xm^'^nr^:^7.mmmm\zm^m<Dmm^^^m^m 

•^jv^mmT^ d t tc J; o xm^^n^ \z±:jv<d 

mm:^\^iz^iz)UzMVXK^:^x^mff^T^rc^<D:^ 

^m(Dmm^^^mf)mm'^n. mm^^^moyp^mz 4o 
y^timm^^^o\zm^'^nt^z.h^mwLt^^m 

'^)v^mm-r^zi^\z^^xm^^n^hh%\z. ±)i 
(Dmm:^\^\z^±Mzn^vxj^^:^7.^mf(^. mmrr^ 
rc!sbo:>^:^mmmm^fi^nx^r). mK^-:^xm^m 
^[^^zm^mcDmm^^^mi^mmi^. mm^^»m<D 
\Hmz. Rit^mfi^:»::^7bmmT^^o\zm^^n'^:iL 



!^m^B-2 7 3 6 8 7 

2 

•fe;^^®^^ -5 tc J: o T^fig^n^ <h tcir;K^ 

nm-iimz^^)\^^nn'^^t:i^<o^ni^^m^'t^^ 
m^iim^y^trc^yy. m^m^n\zf^'^W(r>^'&^m 
imM^ri^hLt,%\z. ^^^^m.n\zii:Ktl^wm'^^ 
izm^-^nrc z, h ^^mt'r^mnmm<Dmm 

[0 0 0 1] 

izm-r^. 

CO 0 0 2] 

m^^mmnm - mmm^i^:^zs^mmm\z^n^n<D 

mn:^7.^mmv. m:^(Dmm\zmm$>^^^\-i^m,'rys: 
t)t>mim:^:^^^*^vx. mn:^x(Dmim7tKiit:^\z 
^^7b^^it^ji^)i'^-^mmm^:ji:^)v^-ti.xmm 

::^7^^^ :t>iti^xmi^m^'^^mmm^^^m\^. 
\t. ^&M^^m^xf3v-}^m\z^mv. mmtK^^ 
hxyi^^^^'r^-m<Dmmt^KJt-iz^:^mm.:j^^)i 

mmmijm^L'Xv^o ^:t>^mmf)mrv. x 
^)v^-^m?^^f)^mTi^xi.^oo ^'Dx^.ttffsi^^ 
>^m ^u^r^isb \z mi^^^'f-mMmm tk^S:^ ^^i^-r 

[0 0 0 3] 

\z^\,^x}t. mmmm\z<i:^xKfC^^:^^mmmzimm 
vxm^^j^iit:^mm^m^'r^<ko\zvx\^^^. ^mum 

m'r^<ko\zf3:^x\^^^7^^. mm(o:^x(Dmm^m^^ 

>^^ift'iyX^^:ffxL7^ii<Dmm^nt:>'tt^zi^\z^ 
'Dxisx^mm'r^z.hf)miDn^. b^^b. z,(Dm^ 
x\t. i^-TVhMm%mf)^^Bx\tfSi<. mmf)^±mit 
'r^^^^3mmf)^$>'orco ^rz. 4#Wffs^6-i32o 
3 8^^® ten, m^iS:^(Dmmmmtvx. yi<immm 
7^m^m^^fth(Di^mm^nx\^^^o ^KDm^-^nrcm 
mmmx\t. yi(,mnMmm^ifti^xmn^:^L:tyiSx 

z.(Dmm\z:}^^^x\t. mm±±:^mm\zmmi^^iz 

[0 0 0 4] ^^m\tZ.<D^vf3imj^Xm&^tlfz^<D 



—570— 



3 

mmm^mn^ z,hu<^mizm^m^^mmnmm^ 

[0 0 0 5] 

56. ^^mit!^r(o^o\zm^^n^o rfs.t)t>. 
mizf}^f)^^mmmm<Dm^:^y^<Dmmmm\t. mi^'f-m 
mmmtmM^Tmmmoymmizmm^n^mmm^^ 
Uh^^^m^^n^^mm'^iz. m^mm'¥'\z^^x^ 
m^n. wim^mm^\zm^'^n^K^-:^::^<Drztbo:>fS 

^ii::^^m^t^^. m^^mmT<Dmm \z^n^n<r>K 
jt^:^:^f}mmmi^\zMvxmii^'^m\zm^f^n^ :it\z 
^-:>xm0SL-^n^±:)i'^m'r^mnmm\z:is^^x. mib 

R}t^1S:^Lyl<ih^^^^m^iftl^xmm^l^^^fi^:ff:^ 
^1iUM'r^^o\zvr:i:ih^^mhT^o ^r)M.^^\z 
jitBtcisiiT. ttrtEifaM^sii> i^^^x:^mmT 

0, ^7.'^\>n\tMmmmmM^<oK^.i^:^m^m\z 
mm^ti. ii^^^r>n\•mmmmmM(Dl!^mii^mwm\z 
mm^n^. ^r:i. [HM^yi^^mm'r^^o\zm0z^ti 
Tc mm 4^ ^ strfiB:^; X ^mutt tc <j; o xm^ $ ntz 
^ 7s mmmm \z m%m(Dmm ^ ^^m^mmrr ^^^\z 

[0 0 0 6] wf2j^3ife^«m«> mm'^)v^mm 
r^z,h\z^^ xmm.^n^ \z^)v<Dmm:^\^\z 

^±)\^\zMhXKft^:^7.^^f^^:^rc^<DiSXWk1^mm 

^mn^n^o c<Dm^. ±§s.<Disxmmm^[H\z\tm 
^m(Dmm^^^mi}mm^n. mm^^^m<Dmm\z 
7i^f}mm'r^^o\zm^^ti^. ^rc\^. w\(Dmmx 
^'^)i^K6^r^mm[^iz}^m7i^<Dm:^m^f}mn 

m-^'^^^h^^x^^m^m<D^^^m^mm'^nx\^^ 
^ttih\z. m^&^m^^^zfST.i^mm'^'^^n^^^ 

\ZU'dX^^^. 
[0 0 0 7] 

[f^ffl] ±mi.rc^^\zm^TmMm(D7^m'i 't>Bim 

rzib\z\t. mm:^x(Dmm^^<'r^ii^mf)^^^. mm 
iSx^mm-r^Tci^^z. :^mMx\t. ^^^m^mm^ 

^^yj^iz^^^m^irtvxm.m'r^o lyrcft^-ox. 

^m<D\Hm\Z7i^. ^miz:^7.^^tE'ti:l.isb^h7i^^\t^ 

^^m^^vx^ma:>^7.^\z^mr^o mz^^^^m 



(3) !f$M^8-2 7 3 6 8 7 

4 

(Dp^m\z:^7.^mm^^t^m\z7i<i^mm^'^ht7i(imt. 
^^^m(D9\'m:fy^^\Hm\zmm\.. fST.^'^zmn^^o 
vrcf)^^x. :^mmizmm'r^rc^\z:^xoyimmmm^ 

-r^z,tttx^^o ±m<D^^^m^ift^vx(D7i<.mm.o:> 

l^m^m\t^T<D^\Z^':>X^TZ: tf)^X^^a 
[0 0 0 8] Q=PXAmX (Pf-Pp) 
:iZ.X. Q : TK^SI^^i^iiS (cm3/sec) 
10 P : Ti^MM^M^Ik (cm3/cm2/sec/cmHg) 
Am : (cin2) 
P f : mmm7i^mm.^BE. (cmHg) 
P P : SiM^*SSI^^>m (cmHg) 

^m^M(D±t^uammmz^mzmmx^^^'^f3:^^^^ 
m(Dmm^mt. i. oxio-«--i. oxio-^ (cm 

3/cni2/sec/c!nHg) ^^^miiZtti'mfSi^^^m 

n ;^ >x >m^<D^^^-^ :^ y^wmtm 

f)^x^^. ^Tc. ^^^m\t. 3Tnmmm&rF<D9\'mx 
^n\^. Si:^!7u>u^)U(Dh<D^x^m\zm\^^^ziL 
f}^x^^. ±m(D^^^m\z^'DXMmmm^mm'r^ 

^<DW'm^<Dm\Zlt^xmii>X:k^ <:fzy)Vr:ii)^-:)X. 

f^mmz7K-:ff7.<Dmmmm^m^T^z.t^^x^^. 
mz. ^mm<Dmmz^^^x^^^m^mm'r^m^\z 
\t. ^^^m(Dm^m^^mzi.xm^^^(Dx^<D^m 
30 )x.mzm.xm(D&mmtim^x±'^<fs.^o 
T. ^M(Dtmmm'^±m\zfhm\z'r^^t,fAx^^. 

[0 0 0 9] ^t:i. ±M(0^^a:>^^mS:^WiWm^^ 

mmnmM<o^'^Mzn^:^^mo:>7\^^^\^^t,i57.m^ 
tcgam UT* - i^7.mm^fft)'^^^o izmm-^ z: t 
t^x^^o rzt^\:i. ±:)i<Dmm:^\^\z<Dzs^:^7.mm 

mmvx. :^7^rz\t.7i<i^^^^m<Dp^mzmm'^'ti:u 
^^^m^ifrvx7i^i^^^m'^'^x:^7.^mm'^'^^:L 
tf}^x^^. z.<Dm^. m^<Dmmo:)\^^\z^^^m^ 
40 ^m.^iLt^fdnx:^^<Dxm^\\zi^7.mmmm^m'^^ 

[0 0 10] 

immm\ j&it> ^^m(Dmmm\z'D\.^xwm'r^. m 
i\zu. :^^m\zmm'^^:Lt:ti^x'^^^^^m<DmM 

^<Di^mM\znm\zm^^^z.titi^x^^^^^m 

50 mii^^^^^m\zm.mT^. i^rai^^^x. ^^^m(D-:^ 
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(4) 

5 

f^^ib^. 7i<i^\t:^:^<Dmm^Msb^:^mzmm'r 
m 1 \z^^^x. ^^^^m 1 <D^m\z\t7i(.^mmv. 
\^mzmn:ff:^^rz,\tm<tmf5:^f)mm'r^^v\z:^'z> 

m\z:id\^^x±:b) \z\^f)^'DX. ^^^micop^^^m 10 
-r^i\fiAt^^^^m}Hmzmmiyyim^biifs.^x^^ 

^^o\z. ^^^mi(r>±Vf<Dm^m^WL^'t^z,h\z 

[0 0 11] m2:^^xsm^^^wr^^±M^^^m: 
^m^mmM^^^t\z^'Dxmmmw^m^^^mti^ 20 

m^^mmmnm^fi^^m'^tix^^^. ^m<ommmw 

i:UT«iti-r^t)0-c^oT. -:^\z^\^^x. mMnM 
h\Wk^vxwm^ti. mnmM-^<Dmni^7.(Dmm 
'y^>'mmm^n^. mnmfi^^\t.^mm=f^t:L.x<D^ 

m<D7)^t\^x. ifmx\t. n^nii^tmm'^ri^o z,(Dm 30 
tf^(Dfz.mzmPtnM(D}^&yi^'y^>\ of3mmmm\z 
mm^nx\^^^. m^^^mt^h. ±mmmmw7(o 
mm^mmti^^^nx^r^. i^mmmmm7\^. 

^m^m^o:>^^tm^\zfs.->x^r)Sr^tUi^t>^^^ 

^mmmmrr^^'D\zu^x\^^^. z^cd^^. 

®^^n^, ^:<D:tfX5^^>A*i 6. I7(cfj, mmii 

[0 0 12] -Moft^o^i 3. 1 A\zm^n 

f^V^^'rv h 1 2<D|^g8^Kti. 7K5^^>A1 8^«JBS 
-r^o ^:<D7K^^>m 8f^tC*5ViTa-tt-^DSl 3. 
1 4fCifiSUfcfi:eiCtl. :dCCOAPl 9:fe.i:rXmP2 0 



6 

13, 14 xz-^^-^ntz-^^^m^ 1 1 (D—^(D^m ^ 
mo)mi3f}^ib m3\z^\^^xtEmib^^) &+^^j^<^ 
f^if^^ratc^A^n, m:^(Dit^r)mi 4<Dm{z{^f)^^ 
xmmi^m:^(o:^7.^^^yj^i 7{zmf)^n^. ^ 
nmti^x<Dmum<D^my)Ui A(Dm\zmn^rit:LX 

P 1 ^ii^^-J^^v h 1 2<DrtgP^^l Stc^A^n. 

tf^i^i^i]^ 1 (onmf)^^'t<Dnm^^mvx\^^^i37shm 
mm\zmm\^r:>rDisx<Dmm:^\^iinn^^mzmri 

X. ;^X<OAP^S!lcDtb^D=Kl 3CD^:?&^^^tB$n^o 

±fEoi;'5tc, mnii::^\t.mmmm7\z^^^xii^nii^t 
ii^^:^mzmmt^^'D\zmx^ri. ^^^m^^ti^x 
nmi^iimm^vxiiau^n^. ^o^m^. ^^^mu±. 
m<D^o \zm^^ t uTimM^® 7 \zm^iL^nx ^ 
<r>x. ^m^<Dm^m^^xisx-v^o:>mm^^nt^'^^m 

[0 0 13] mA^mmrr^hi^^m<r>m(^m:mm\zi)'^ 
ti^^tmmw7 ti^m^nx\^^^o :i^m<Dtm^m7 -^m 
mt.mm\z. mnmM^\zK^\.x^mHMm(D%a:>x:^ 

\znnyi^^. ^m\zmMiix^mm'^'^^^^^z^-:>x 

^^^mt:itVXl5::k-i\^(Dl&m^nt^^^^o\zm^ 
e^^y^y h 1 2a)tt^DSl 3tCii£gbTi^ttenfcA 

p 1 9;6^e»^A^n. ^^^^m^i wz^^xmmx. 
X. %o—^<Dti:mK^^iAm.m\zmn^nmu2 0f3^ 
^^m^nso -^(^tt^o«i 3, 1 4co^^j<D^^ 
n.. j^^^^i-vAie, i7^«^-r^o ^ur, - 

—D-r:>(D^^^m(Dnm\zmK^n. i3::^t.n\^-yo\^ 

\z^^^^mn'^mmvx^-:^o:>^my)Wii 3o:>m\zmm 

mb^^nmQ'^^m\yXi^mm(D^^\zm<Dm:m 

mPtmmz o\^. nw.^<D%m.'^}V3 1 ^nmvxm^ 
^n^c -ebT. ^■t;u3 ui. ^stc^'r*^; 

3. 3 4;5ftgeM$n. —:^f}^T/-\^mM. mm^tt^j 
-\^mm^m^^^. ^^\z^<Dmm\zmmmm^m^ 

^->tt<^ir/1lx-i$^3 5, 3 6;0tgBM^n, Ty-F^ 

^&'^n^n«*&-r-5fcfi?)CD;^f xMK 37, 3 8 ^« 

^zit\z^r:>x^mmmt<Dmx^mmm^^ti. ^ 
xM^ 37. 38 ^m^-t^. 

[0 0 14] -^LT, ^:(Z)ifhSfK3 9ti, mM\Z^mt^ 

z.ii\z^^x^^'r^m-h^^mt^^mu^m^^ 

c cT^fS^^-Tm^K 3 2 . -McDS4^^«i 3 3.34 
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7 

*5J:t/— jfctCO-fe/tl/— 3 5. 3 6 :?5n OCOtOSa-fe;!/ 3 

^^(D-t:;^3 1 ^&li(M■r^^tc?^^7Kilss^l5^tfc7^^ 
^ii$n:^c^n^noir;w3 i{c^brm^cD;^/x^&^ 
^mx-r^fcisb\z. ^nmm3o\z\t. ±)V(Dmm:ij\^ 

[0 0 15] ^mmm\z^\^^x\t. meiz^-r^o^z. 
mn:^7s(D^f^^mmm4 o \z^^^^m^4 i ^mm 

m^^Aiz^-D x^nmm soizmx^n. m&<omm 
miz^^^x±:)v<DmzJ^^w^m\z^^xw^n\zmm^'t^^ 
n. ^n^n<D^^m<Dmmmz^\^^x i '^co^;4cm5§ 4 

i^r^^mizmm^^^n^. z.ti\zMv. mn^x 
It. mmmm(Dmnmm<D-:^o:>iQm ms\z^\^^x 
tEmw 7&^^SA$n. f|'^*t^4 3co^fi!i<^^w 

mmis:^\m^<Dmm^m\zmmt^. z,<D'^mn:^::^ 
m\z:}^^^x^wxm'r<}:v\z^±)V3 i<Dmmm\z 
ti^-Df^iSxmmzmx^n^^oizfs.'DX^^^. 
- [0 0 16] tsi^. m6<Dmx\t. mn:^7.<D^f(^m^ 
\z^^^mM4 1 ^mmi.x}^m7ktmn:ts>^h<Dmm 
^nt>^^^3\zm^\^r:if)^. m<tm^:^\z':D\,^x%m 
m(Dmmz^-:>x. m^mi:^:^<Dm^(Dmm^mitm^ 
n^^^\zf3:r:>x\^^^. :^mx\t. m^<Dmnfsx<Dm 
^m^4o\z ^^^mM^mm-r^ zlliz^-d xmmm 

wmizm\^^^Bm^f3.< . mnmms o < -r^ c 

mmf}^m-^nx\^^^o :^m<Dm0SLx\t. ts^ts;^*?, 
^)f£fmm3 o<Dmm:^\^\zmtf^if^myi(^(Dmmm^4 2 



(5) #M¥8-2 7 3 6 8 7 

8 

p^{z^^^m^4 3f}mm^ti. z.<D\Hm^mm'^::^i)^ 

\t. ^^^mM4 3a:>[Hm^m\tmn:^7.(Dmmm^4 
2<D—mzmm'^n^. ^m\z^^^x^. mm^mm<D 

^^\zwicommmzi()^7b^^mmmm'f)^^^nx\^^^a m 
2m\z:id\^^x\t. ^^^mMf)^s ^)v<Dmm:^\^\zmzs 
^m^'iru^'^^±:Mz^'r^^mmn4o. 4 2\h\z 

^^n^nni^m^':fv-h\z^n^^nm7^m^4 e 
\zmmii7sf)^p^m^mMrt^^^^m4 1 ^^mrt^z. 
}z\z^^xw^mk^mm^x\.^^. 

[0 0 17] -fe:;HI^MJ^3fSf«?&fC:feV^T. ^^LMzn 

~r^?^aitK«fi. '^)\^(j>m\z^^xmM,^n^-n<r^^ 
nv—^\z^-Dxm^^n^. -ti^iD^. m^\z^\^ 

T, 1 -D<0^n I/— ^ 5 7 co^MtclHia^W-r^SUoD-t: 
/II/— ^ 5 8;^^^-&t?ii:en. agB4 8 7&^_hfS 1 ^Oir/^ 

v—^ hi<Dmm\z^w^mu^z.t.^-DX. -t:;i/<7)m 

20 tCl0ofc;&|nJ(C?&^7K^«Eil$it^?^^7Kiig&4 6;^i^J^ 
Ji^^n^o ^LT. #?^ai7KjlSS4 6tC*^i^i5iM4 7^^ 

t^^w^^m^xnn^m^4 ^yz^m^tx^m^x^ 

;i ^ <i; o T €-fe;KD3^^?KaiiS 4 6 {cE©-r ^ <t -5 

^}^myKmmzmm'r^7.^-x^m^T^r:i^\z^^^M 

m9^^m^^t:^^m<D^^\zmo)mmm\zi)^ 
:^^^mnmm<Dm^w:^mmmf)^m-^nx\^^^. 
[0 0 18] :!^m\tmmmm<Dmmm\zB'orz:^\^\zm 
n^n^mmz^^^^m^^m^ti^j^\z^\^^xmmt 

m<D[Hm\z^^^^b 1 ^^mvxtmmm^m^Lrz 

3. 5 4tC^g^-r^irAI/— ^ 5 5 <h^ir/11/-:$^ 5 5 

timm'r^mmmMm\z^->xm^'^n^mmii:^m^ 

ny^i)'^mM'r^^o\zm^\^x\^^^. ^<d^^. ^jvo 
mm^\^\zmzs^^m}^&7^mm^^^^^m\z^-:^x 
}9i&7i^m^^^^^Vi^^±)v<Dmnf^xm^ 5 6 \zm 
*^*ig^gB@-r^ z L ^zj^-Dxmmr^ z ^i^tx^ 
^. ^Tc. ^mmnf!:Amm5 e\z^^^m^f}mm^ 

50 1 ^53^Ki±bae)T, ^'\z.)v<K>mmmp^xm^^n^mPt 
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(6) 

9 

^-^jiycDmmmp^-vcDisxm^izhmmT^^o tc-r^ 
±m<Dmm:f7\^\zMzs^mnfJ7.mif^mmzmmT 

m\zmn^n^m^<Dmik(o^m.^mti'r<fx.<m?L'^ 

[0 0 19] u^±M(Dm^x\^. mmmmcn ir:>(om 
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